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1 . A method of wireless communications using a transceiver having a receiver and 
transmitter, comprising: 

programming one of the receiver and the transmitter; 
receiving a first signal at the receiver from a wireless source; and 
transmitting a second signal from the transmitter into space. 

2. The^method of claim 1 wherein the transmission of the second signal comprises 
filtering the second signal with a filter, and the programming comprises programming a frequency 
band of the filter. 



3. The method\of claim 1 wherein the transmission of the second signal comprises 
amplifying the second signal with an amplifier, and the programming comprises programming gain 
of the amplifier. 



4. 



of ch 



The method 

( 

filtering the second signal with a flit 
wherein the programming compris« s 
gain of the amplifier. 
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rein the transmission of the second signal comprises 
ing the filtered second signal with an amplifier, and 
ing.a frequency band of the filter and programming 



5. The method of claim 4 further comprising reprogramming at least one of the 
frequency band of the filter and the gain of the amplifier after amplifying the filtered second signal. 
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6. The method of claim 1 wherein the reception of the first signal comprises filtering the 
received first signal with a filter, and the programming^omprises programming a frequency band of 
the filter. 

7. The method of claim 1 wherein the receptionVf the first signal comprises amplifying 
the received first signal with an amplifier, and the programming comprises programming gain of the 
amplifier. 
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8. The method of claim 1 wherein the reception of the first signal comprises 
demodulating the received first signal with a demodulator, and the programming comprises 
programming a demodulation for the demodulator. 

9. 'Fhe method of claim 1 wherein the reception of the first signal comprises amplifying 
the received first signal with an amplifier, filtering the amplified first signal with a filter, and 
demodulating the filtered first signal with a demodulator, and wherein the programming comprises 
programming gain of the amplifier, a frequency band of the filter, and a demodulation for the 
demodulator. 

1 0. The method of claim 9 further comprising reprogramming at least one of the gain of 
the amplifier, the frequency band of the filter and the demodulation for the demodulator after the 
filtered first signal is demodulatec 



1 1 . The method of claim 
filtering the second signal with a secoj 



im the transmission of the second signal comprises 
Iter ana^amplifying the filtered second signal with a second 
amplifier, and wherein the programmi] lg further comprises programming a frequency band of the 



second filter and programming gain of 



amplifier. 



1 2. The method of claim 1 1 further comprising reprogramming at least one of the gain of 
the amplifier, the frequency band of the filter, and the demodulation for the demodulator after the 
demodulating the filtered first signal, and reprogramming at least one of the frequency band of the 
second filter, and the gain of the second amplifier after amplifying the filtered second signal. 

13. The method of claim 1 further comprising downconverting the received first signal. 

14. The method of claim 1 3 wherein the downconversjon comprises mixing the received 
first signal with a clock. 



1 5 . The method of claim 1 4 further comprising generating tlje clock by mixing a second 
clock with a third clock. 
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Id. The method of claim 1 5 further comprising generating the third clock by dividing the 
second clotk by an integer N. 

1 7. \ The method of claim 16 wherein the clock comprises a frequency f LO equal to f vco 
(N+l)/N, wheV ein f vco equals a frequency of the second clock. 



18. 



te method of claim 1 7 wherein N = 2. 



1 9. The method of claim 1 further comprising upconverting the second signal before 
transmission into spacV 

20. The method of claim 1 9 wherein the upconversion comprises mixing the second signal 
with a clock. 



2 1 . The methc 
clock with a third clock. 



1 20 further comprising generating the clock by mixing a second 



22. The method of cjauyi 2 1 fujther comprising generating the third clock by dividing the 
second clock by an integer " 

23. The method of claim 22 wherein the clock comprises a frequency f L0 equal to f vco 
(N+l) /N, wherein f vco equals a frequency of the second clock. 

24. The method of claim 23 wherein N = 2. 

25. The method of claim 1 wherein the transmitter and receiver each have a component, 
the method further comprising calibrating one of the transmitter and receiver components. 

26. The method of claim 25 wherein oVe of the components comprises a resistor. 

27. The method of claim 25 wherein one of the components comprises a capacitor. 
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28. The method of claim 25 wherein the calibration comprises calibrating the receiver 
componenfcbefore the first signal is received, the method further comprising recalibrating the receiver 
component ztfter the first signal is received. 

29. \he method of claim 25 wherein the calibration comprises calibrating the transmitter 
component beforeNthe second signal is transmitted, the method further comprising recalibrating the 
transmitter component after the second signal is transmitted. 

30. The method of claim 25 further comprising coupling test data to said one of the 
transmitter and receiver with the calibrated component, and monitoring an output thereof. 

3 1 . The method of claim 30 further comprising recalibrating said one of the transmitter 
and receiver with the calibrated\;omponent, coupling the test data thereto, and monitoring the output 
thereof. \~-r^v 

32. A method of wireli Jsscommiinications using a transceiver having a receiver, 
transmitter and local oscillator, cop^rmngN 

programming a freqi ency ofa clock in the local oscillator; 
receiving a first signl j auMreceiver from a wireless source; 
downconverting tlteTemvedvfirst signal with the clock; 
upconverting a second signal with the clock; and 

transmitting the upconverted secbnd signal from the transmitter into space. 

33. The method of claim 32 further comprising amplifying the received first signal with 
an amplifier, and programming gain of the amplifier. \ 

34. The method of claim 32 wherein the recedved first signal is downconverted to an 
intermediate frequency signal. \ 

35. The method of claim 34 further comprising filtering the intermediate frequency signal 
with a filter, and programming a frequency band of the filter. \ 
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3d The method of claim 34 further comprising downconverting the intermediate 
frequency signal to a baseband signal. 

5 \ 

37. \ The method of claim 36 further comprising demodulating the baseband signal with 
a demodulator, and programming a demodulation for the demodulator. 

38. Theinethod of claim 32 wherein the programming of the clock frequency comprising 
j q mixing a second clock with a third clock. 

39. The method of claim 3 8 further comprising generating the third clock by dividing the 
second clock by an integer N, 
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40. The method of claim 39 wherein the clock frequency f L0 is equal to f vco (N+l ) / N, 
wherein f vco equals a frequencVoftfie second clock. 

4 1 . The method of dzim&iL wherein N = 2. 

( 

42. The method of cl^mJ^Jujlher comprising amplifying the upconverted first signal 
with an amplifier before transmitting tne/lpconverted first signal into space, and programming gain 
of the amplifier. 

43. The method of claim 32 furtljer comprising filtering the first signal with a filter, and 
programming a frequency band of the filter. 

44. The method of claim 32 wherein the transmitter and receiver each have a component, 
the method further comprising calibrating one of tne transmitter and receiver components. 

45. The method of claim 44 wherein one of the components comprises a resistor. 

46. The method of claim 44 wherein one of the components comprises a capacitor. 
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47. The method of claim 44 wherein the calibration comprises calibrating the receiver 
componenrsbefore the first signal is received, the method further comprising recalibrating the receiver 
component a^ter the first signal is received. 

48 . The method of claim 44 wherein the calibration comprises cal ibrating the transmitter 
component before\the second signal is transmitted, the method further comprising recalibrating the 
transmitter component after the second signal is transmitted. 

49. The mMhod of claim 44 further comprising coupling test data to said one of the 
transmitter and receiver with the calibrated component, and monitoring an output thereof. 



50. The methodW claim 49 further comprising recalibrating said one of the transmitter 
and receiver with the calibrated component, recoupling the test data thereto, and remonitoring the 
output thereof. 



51. An adaptive transc 
a receiver having p 
a transmitter couplec 
a controller to pro: 



er/compnsing: 

able component; 
t&the receiver and having a programmable component; and 
elJFTfie receiver and transmitter components. 



52. The adaptive transceiver ofclaim 51 wherein the receiver component comprises a 
filter having a programmable frequency band\ 



53. The adaptive transceiver of claimy 1 wherein the receiver component comprises an 
amplifier having a programmable gain. 

54. The adaptive transceiver of claim 51 v^herein the receiver component comprises a 
demodulator with programmable demodulation. 



55. The adaptive transceiver of claim 5 1 wherem the receiver component comprises an 
amplifier having a programmable gain, and the receiver further comprises a filter coupled to the 
amplifier and having a programmable frequency band, and a demodulator coupled to the filter and 
having programmable demodulation. 



-90- 



• 



40593/CAG/B600 

56. - The adaptive transceiver of claim 5 1 wherein the transmitter component comprises 
a filter having a programmable frequency band. 

57. \ The adaptive transceiver of claim 5 1 wherein the transmitter component comprises 
an amplifier having a programmable gain. 
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58. Tnte adaptive transceiver of claim 51 wherein the transmitter component comprises 
a filter having a programmable frequency band, and an amplifier coupled to the filter and having a 
programmable gain. 
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59. The adaptive transceiver of claim 58 wherein the receiver component comprises a 
second amplifier having a Vogrammable gain, and the receiver further comprises a second filter 
coupled to the second amplifier and having a programmable frequency band, and a demodulator 
coupled to the second filter an<MaviQjg programmable demodulation. 



60. The adaptive trans* 



to the receiver and transmitter. 



generator which outputs a clock tc 



/eToi^claim 51 further comprising an local oscillator coupled 



61 . The adaptive trar/sc eivetvopdaim 60 wherein the local oscillator comprises a clock 



receiver and transmitter. 



62. The adaptive transceiver of claim 6 1 wherein the transmitter comprises a mixer to mix 
the clock with a baseband signal. 

63. The adaptive transceiver of claim 62 wherein the transmitter further comprises an 
amplifier coupled to the mixer, the amplifier being the programmable transmitter component. 
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64. The adaptive transceiver of claim 62 wherein the transmitter further comprises a filter 
coupled to the mixer, the filter being the programmable transmitter component. 



65. The adaptive transceiver of claim 61 whereiiMie transmitter component comprises 
a filter with a programmable frequency band to filter a baseband signal, and wherein the transmitter 
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furtheKcomprises a mixer coupled to the filter to mix the clock with the filtered baseband signal, and 
an amplifier coupled to the mixer and having a programmable gain. 

66. \ The adaptive transceiver of claim 61 wherein the receiver comprises a mixer to mix 
the clock with a received signal from a wireless source. 
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67. The adaptive transceiver of claim 66 wherein the receiver further comprises an 
amplifier coupled ro the mixer, the amplifier being the programmable receiver component. 

68. The adaptive transceiver of claim 66 wherein the receiver further comprises a filter 
coupled to the mixer, thdfilter being the programmable receiver component. 

69. The adaptive transceiver of claim 66 wherein the receiver further comprises a 
demodulator coupled to the rmx^Frtiie^emodulator being the programmable receiver component. 

70. The adaptive transeeh^rof claim 61 wherein the receiver component comprises an 
amplifier having a prograrnmable&ffin to amplify a received signal from an external wireless source, 
and wherein the receiver further ccptinrises^rsfrm coupled to the amplifier to mix the amplified 
received signal with the clock^ £ filtdrx6upled to the first mixer and having a programmable 
frequency band, a second mixerjbr5upled\to the filter, and a demodulator coupled to the filter and 
having programmable demodulation. 

7 1 . The adaptive transceiver of claim 70 wherein the transmitter component comprises 
a second filter with a programmable frequency\band to filter a baseband signal, and wherein the 
transmitter further comprises a third mixer coupled to the second filter to mix the clock with the 
filtered baseband signal, and a second amplifier coupted to the third mixer and having a programmable 
gain. 

72. The adaptive transceiver of claim 61 wherein the local oscillator comprises a second 
clock generator which outputs a second clock to the receive 
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73. The adaptive transceiver of claim 72 wherein the second clock generator comprises 
an oscillator and a divider coupled to the oscillator, the divider having a control input coupled to the 
controller uWogram a frequency of the second clock. 
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74. VThe adaptive transceiver of claim 6 1 wherein the clock generator comprises a voltage 
controlled oscillator to generate the clock, the voltage controlled oscillator a having frequency 
different than a frequency of the clock. 

75. The adaptive transceiver of claim 74 wherein the clock generator further comprises 
a divider coupled to theVvoltage controlled oscillator, and a mixer coupled to both the divider and the 
voltage controlled oscillajor, the mixer having an output comprising the clock to the transmitter and 
receiver. 



76. The adaptive 
input coupled to the controller 1 

77. The adaptive 
a phase lock loop comprising 
input coupled to the controller td 



iver of claim 75 wherein the divider further comprises a control 
program the frequency of the clock. 

Ejeivenof claim 75 wherein the clock generator further comprises 
-controlled oscillator, the phase lock loop having a control 
the frequency of the voltage controlled oscillator. 



78. The adaptive transceiver of claim 5 1 wherein the transmitter and receiver each have 
a second component, and the controller is configured to calibrate one of the second components of the 
transmitter and receiver. 



79. 
a resistor. 



The adaptive transceiver of claim 78 wherein one of the second components comprises 



3 q 80. The adaptive transceiver of claim 78 \vherein one of the second components comprises 

a capacitor. 
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8 1 . The adaptive transceiver of claim 78 wherein the controller is configured to calibrate 
the second component of the transmitter. 
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82s. The adaptive transceiver of claim 78 wherein the controller is configured to calibrate 
the second Component of the receiver. 

83 . VThe adaptive transceiver of claim 78 wherein the controller is configured to calibrate 
the second components of both the receiver and transmitter. 

84. The adaptive transceiver of claim 78 further comprising a self testing unit coupled to 
the receiver and transmitter, the self testing unit being configured to coupled test data to one of the 
receiver and transmitted and monitor an output thereof. 

85. An adaptivfe transceiver, comprising: 

means for receiving a first signal from an external wireless source; 
means for tjarsnarttmc a second signal into space; and 
means for programming one of the receiving means and transmitting means. 

/ 



86. The adaptive 
for filtering the second signal, anc 



means. 



'cejver ofplaim 85 wherein the transmitting means comprises means 
fcSfamming means programs a frequency band of the filtering 



87. The adaptive transceiver ofclaim 85 wherein the transmitting means comprises means 
for amplifying the second signal, and me programming means programs gain of the amplifying 
means. 

88. The adaptive transceiver of claim 85 wherein the transmitting means comprises means 
for filtering the second signal, and means for amplifying the filtered second signal, and wherein the 
prograrnming means programs both a frequency ^pand of the filtering means and gain of the 
amplifying means. 



89. The adaptive transceiver of claim 85 wheVein the receiving means comprises means 
for filtering the received first signal, and the programming xjieans programs a frequency band of the 
filtering means. 
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90. The adaptive transceiver of claim 85 wherein the receiving means comprises means 
for amplifying the received first signal, and the programming means programs gain of the amplifying 
means. 

9 1 . uhe adaptive transceiver of claim 85 wherein the receiving means comprises means 
for demodulatingvthe received first signal, and the programming means programs demodulation for 
the demodulating means. 

92. The adaptive transceiver of claim 85 wherein the receiving means comprises means 
for amplifying the received first signal, means for filtering the amplified first signal, and means for 
demodulating the filtered first signal, and wherein the programming means programs gain of the 
amplifying means, a frequency band of the filtering means, and demodulation for the demodulating 
means. 

93 . The adaptive transceiver of claim 92 wherein the transmitting means comprises second 
means for filtering the^second sig^anUsecond means for amplifying the filtered second signal, and 
wherein the programming meanp program^ a frequency band of the second filtering means and gain 
of the second amplifying mes 

94. The adaptive transceiver of claim 85 further comprising means for downconverting 
the received first signal. 

95. The adaptive transceiver or\claim 94 wherein the downconverting means comprises 
means for mixing the received first signal wkh a clock. 

96. The adaptive transceiver of claim 95 further comprising means for generating the 
clock by mixing a second clock with a third clock. 

97. The adaptive transceiver of claim 96 farther comprising means for generating the third 
clock by dividing the second clock by an integer N. 

98. The adaptive transceiver of claim 97 wherein the clock comprises a frequency f L0 
equal to f vco (N+l) / N, wherein f vco equals a frequency of the second clock. 
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)9. The adaptive transceiver of claim 98 wherein N = 2. 

1 OOL The adaptive transceiver of claim 85 further comprising means for upcon verting the 
second signal before transmission into space. 

101. VThe adaptive transceiver of claim 100 wherein the upconverting means comprises 
means for mixing the second signal with a clock. 

102. The\adaptive transceiver of claim 101 further comprising means for generating the 
clock by mixing a second clock with a third clock. 

103. The adaptive transceiver of claim 102 further comprising means for generating the 
third clock by dividing the. second clock by an integer N. 

104. The ad^tiveVr^^ceiver of claim 103 wherein the clock comprises a frequency f L0 
equal to f vco (N+l) /N, wherein f vco \quals a frequency of the second clock. 

1 05. The adaptive^ra^eeiver of claim 1 04 wherein N = 2. 

1 06. The adaptive transceiver of claim 85 wherein the transmitting means and receiver 
means each have a component, the adaptive transceiver further comprising means for calibrating one 
of the components of the transmitting and receiving means. 

107. The adaptive transceiver of claim 106 wherein one of the components comprises a 

resistor. 

108. The adaptive transceiver of cla(m 106 wherein one of the components comprises a 
capacitor. 

1 09. The adaptive transceiver of claim 1 0£ the calibrating means is configured to calibrate 
the component of the transmitting means. 
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1 1^). The adaptive transceiver of claim 1 06 the calibrating means is configured to calibrate 
the component of the receiving means. 

111. \ The adaptive transceiver of claim 1 06 further comprising means for testing said one 
of the transmitting and receiving means with the calibrated component by coupling test data thereto 
and monitoring an output thereof. 
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112. A aaapti ve transceiver, comprising: 
means\for receiving a first signal from a wireless source; 
means for downconverting the received first signal with a clock; 
means foY upconverting a second signal with the clock; 

means forVansmitting the upconverted second signal into space; and 
means for programming a frequency of the clock. 

113. The adaptive trapegrver of claim 121 further comprising means for amplifying the 
received first signaled mean>j^F^ro^mming gain of the amplifying means. 



114. The adaptive 
downconverts the received fn 



^ceiyer of claim 121 wherein the downconverting means 
to an intermediate frequency signal. 



115. The adaptive transceiver: of claim 123 further comprising means for filtering the 
intermediate frequency signal, and meansYor programming a frequency band of the filtering means. 

1 1 6. The adaptive transceiver of claim 1 23 further comprising means for downconverting 
the intermediate frequency signal to a baseband signal. 
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117. The adaptive transceiver of claim 125 further comprising means for demodulating the 
baseband signal, and means programming demodulation for the demodulation means. 



1 18. The adaptive transceiver of claim 12V wherein the clock frequency programming 
means comprises means for mixing a second clock witli a third clock. 
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1 19. The adaptive transceiver of claim 127 wherein the clock frequency programming 
means further comprises means for generating the third clock by dividing the second clock by an 
integer N. 

1 20. vThe adaptive transceiver of claim 1 2 8 wherein the clock frequency f L0 is equal to f vco 
(N+1)/N,wheri 

i n fvco CQ^s a frequency of the second clock. 

121. Thevadaptive transceiver of claim 1 29 wherein N = 2. 

122. The aoaptive transceiver of claim 121 further comprising means for amplifying the 
upconverted first signal\before transmitting the upconverted first signal into space, and means for 
programming gain of the amplifying means. 



123. Theadap 
signal, and means for pro: 



ive\tiiansceiver of claim 121 further comprising means for filtering the first 
frequency band of the filtering means. 



1 24. The adaptive franScei 
each have a component, the M®p> 
components of the transmitting and 



r of claim 1 2 1 wherein the transmitting and receiving means 
je transceiver further comprising means for calibrating one of the 
ceiving means. 



125. The adaptive transceiver of claim 13,1 wherein one of the components comprises a 



resistor. 



126. The adaptive transceiver of\claim 1 3 1 wherein one of the components comprises a 
capacitor. 

127. The adaptive transceiver of clairf^ 1 3 1 wherein the calibrating means is configured to 
calibrate the component of the transmitting mea 



1 28. The adaptive transceiver of claim 1 3\ wherein the calibrating means is configured to 
calibrate the component of the receiving means. 
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1 z9. The adaptive transceiver of claim 1 3 1 further comprising means for testing one of the 
receiving and transmitting means by coupling test data thereto and monitoring an output thereof. 
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130. \ An integrated circuit, comprising: 
ya receiver having programmable component; 

l transmitter having a programmable component; and 
a controller to program one of the receiver and transmitter components. 

131. The integrated circuit of claim 137 wherein the receiver component comprises a filter 
having a programmable frequency band. 
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132. The inte^ 
amplifier having a pro^ 



ited cXrcuit of claim 137 wherein the receiver component comprises an 
le gain. 



demodulator with program 



133. The integrsted cir^dftof claim 1?7 wherein the receiver component comprises a 



lemodulation. 



134. The integrated circuit of claim 137 wherein the receiver component comprises an 
amplifier having a programmable Win, and the receiyer further comprises a filter coupled to the 
amplifier and having a programmable frequency band, and a demodulator coupled to the filter and 
having programmable demodulation. 

1 35. The integrated circuit of claim 137 wherein the transmitter component comprises a 
filter having a programmable frequency band. 
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136. The integrated circuit of clairr\ 1 3 7 wherein the transmitter component comprises an 
amplifier having a programmable gain. 

1 37. The integrated circuit of claim 1 3V wherein the transmitter component comprises a 
filter having a programmable frequency band, anc\an amplifier coupled to the filter and having a 
programmable gain. 
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>8. The integrated circuit of claim 144 wherein the receiver component comprises a 
second amplifier having a programmable gain, and the receiver further comprises a second filter 
coupled to uie second amplifier and having a programmable frequency band, and a demodulator 
coupled to the second filter and having programmable demodulation. - 
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1 39. The integrated circuit of claim 137 further comprising an local oscillator coupled to 
the receiver and transmitter. 

140. The integrated circuit of claim 146 wherein the local oscillator comprises a clock 
generator which outputs a clock to the receiver and transmitter. 
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141. The integrated circuit of claim 1 47 wherein the transmitter comprises a mixer to mix 
the clock with a baseband 



142. The integfetec 
amplifier coupled to the mixe 



:ijrit of claim 148 wherein the transmitter further comprises an 
slifier being the programmable transmitter component. 



143. The integrated^ircuit of claim 1 48 wherein the transmitter further comprises a filter 
coupled to the mixer, the filter being\fhe programmable transmitter component. 

144. The integrated circuit ot claim 147 wherein the transmitter component comprises a 
filter with a programmable frequency band to filter a baseband signal, and wherein the transmitter 
further comprises a mixer coupled to the filter to mix the clock with the filtered baseband signal, and 
an amplifier coupled to the mixer and having a programmable gain. 
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1 45 . The integrated circuit of claim 1 47 wherein the receiver comprises a mixer to mix the 
clock with a received signal from a wireless source. 

1 46. The integrated circuit of claim 1 52 wherein the receiver further comprises an amplifier 
coupled to the mixer, the amplifier being the programmable receiver component. 



147. The integrated circuit of claim 152 wherein the receiver further comprises a filter 
^ coupled to the mixer, the filter being the programmable receiver component. 
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148. The integrated circuit of claim 152 wherein the receiver further comprises a 
demodulator coupled to the mixer, the demodulator being the programmable receiver component. 

149. \ The integrated circuit of claim 147 wherein the receiver component comprises an 
amplifier having a programmable gain to amplify a received signal from an external wireless source, 
and wherein the receiver further comprises a first mixer coupled to the amplifier to mix the amplified 
received signal with the clock,, a filter coupled to the first mixer and having a programmable 
frequency band, a sfecond mixer coupled to the filter, and a demodulator coupled to the filter and 
having programmable demodulation. 

1 50. The integrated circuit of claim 1 56 wherein the transmitter component comprises a 
second filter with a projkamm&ble frequency band to filter a baseband signal, and wherein the 
transmitter further cornprisies a/third mixer coupled to the second filter to mix the clock with the 
filtered baseband signal, an 1 apeconcl amplifier coupled to the third mixer and having a programmable 
gain. 



151. The integn 



circuit of claim 147 wherein the local oscillator comprises a second 



clock generator which outputs a second clock to the receiver. 

1 52. The integrated circuit of claim 1 5 8 wherein the second clock generator comprises an 
oscillator and a divider coupled to the oscillator, the divider having a control input coupled to the 
controller to program a frequency of theVecond clock. 

1 53. The integrated circuit of claim 1 47 wherein the clock generator comprises a voltage 
controlled oscillator to generate the clock, \he voltage controlled oscillator a having frequency 
different than a frequency of the clock. 



1 54. The integrated circuit of claim 160 wherein the clock generator further comprises a 
divider coupled to the voltage controlled oscillatoAand a mixer coupled to both the divider and the 
voltage controlled oscillator, the mixer having an output comprising the clock to the transmitter and 
receiver. 
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155. The integrated circuit of claim 161 wherein the divider further comprises a control 

1 56. \The integrated circuit of claim 161 wherein the clock generator further comprises a 
phase lock loop comprising the voltage controlled oscillator, the phase lock loop having a control 
input coupled to the controller to program the frequency of the voltage controlled oscillator. 

1 57. The integrated circuit of claim 1 3 7 wherein the transmitter and receiver each have a 
second component, an^l the controller is configured to calibrate one of the transmitter and receiver 
second components. 

158. The integ^eff^d circuit of claim 164 wherein the second component comprises a 

resistor. 

159. The integr^tedycifcuit of claim 164 wherein the second component comprises a 
capacitor. 

160. The integrated circuit of claim 164 wherein the controller is configured to calibrate 
the transmitter second component. 

161. The integrated circuit o^ claim 1 64 wherein the controller is configured to calibrate 
the receiver second component. 

1 62. The integrated circuit of claim 1 64 wherein the controller is configured to calibrate 
both the receiver and transmitter second components. 

1 63. The integrated circuit of claim F64 further comprising a self testing unit coupled to 
the receiver and transmitter, the self testing unit Being configured to coupled test data to one of the 
receiver and transmitter, and monitor an output thereof 
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